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Stellarium 
Stellarium is a planetarium computer program that is an extremely useful astronomy teaching 
aid. The program is freely available from HUwww.stellarium.orgUH for Windows, Mac and Linux 
computers. 
 
Celestia 
Celestia is a very useful astronomy teaching resource which is a 3D simulation of the local 
universe. Celestia is also available for different computer platforms and is easy to use. You 
can download Celestia from HUhttp://www.shatters.net/celestia/UH  
 
 
 
Figure 1. Saturn and moons as seen on Celestia. 
 
Figure 1 shows Saturn and its moons as seen on Celestia. When Celestia is run you can travel 
to any of the planets in the solar system by typing in the number order of the planet from the 
sun (Mecury is “1”, Venus “2” etc) followed by “g”. So to fly to Mars type “4g”. Use the 
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right click to view the planet from different directions. Switch orbits on and off using “o”. 
Switch moons on and off using “m”. Control orbit speed using “l” – faster and “k” slower. 
 
Tide machine 
Most people know that the Moon is connected in some way to the tides on the Earth. People 
who live on the coast may have noticed that high tide occurs when the Moon is close to 
overhead. This can be readily understood as being due to the Moon pulling on the oceans. 
However, there are two high tides 12 hours apart. How can the Moon that pulls up the sea on 
the side of the Earth closest to the Moon push the sea on the other side of the Earth out? The 
reason for the ‘second bulge’ can be demonstrated using a ‘Lazy Susan’, as shown in figure 
2. 
 
A glass of water is first placed in the centre of the Lazy Susan and the table spun. The water 
level will remain level. When the glass of water is placed away from the centre of rotation 
and the table spun, the water level will bank up on one side. This side will always be on a line 
joining the centre of the glass to the axis of rotation and will be on the side of the glass 
furthest away from the axis of rotation. A ball can be placed on a straight line passing through 
the axis of rotation of the Lazy Susan and the centre of the glass. Note that the ‘Moon’ and 
the bulge stay on this line. (N.B. As the glass rotates the liquid will tend to stay where it is. 
This is still a mystery but is thought to be due to the entire universe acting as a frame of 
reference for the liquid.).  
 
The Earth and Moon both orbit the common centre of mass (known as the barycentre) 
between the Earth and Moon, the rotation period being 27.4 days, i.e. a sidereal month. The 
oceans on the opposite side of the barycentre are being ‘flung’ out and so rise up. At the same 
time the Earth is rotating on its axis once every 24 hours and so rotates ‘under’ the bulge. 
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Figure 2. Schematic diagram of using a Lazy Susan to demonstrate the ocean bulge on the opposite side of the 
Earth from the Moon. (The effect could be made more dramatic using blue lemonade). 
 
Friction between the water in the oceans and the moving Earth cause the bulge to be slightly 
ahead of the Moon. The Earth rotates in the same direction as the orbit of the Moon around 
the Earth and so the bulge gets pulled ahead. High tide actually occurs about 40 minutes after 
the Moon reaches its highest point in the sky, as shown in figure 3. 
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Figure 3. Schematic diagram of the equatorial tidal bulge looking down on the North Pole. 
 
 
Sunset simulator 
The questions why is the sky blue and why are sunsets red are related. As light from the sun 
passes through the atmosphere the shorter wavelengths, i.e. blue light are scattered by air 
molecules and small dust particles. The effect is more noticeable when the rays of the Sun 
pass through more atmosphere – i.e. at sunrise and sunset. The blue light is scattered in all 
directions and so the sky appears blue in all directions. Blue light is also scattered in water 
producing blue oceans. 
 
Red sunsets can be simulated by adding a small drop of milk to a glass of water. If a torch is 
shone through the water the emerging light will become redder. This demonstration could be 
done in front of a class with torch beam being shone through the glass towards the class. With 
a sufficient volume of water it may be possible to see blue light at right angles to the torch 
beam. 
 
Inflatable celestial sphere 
An inflatable celestial sphere (figure 4) could be useful for teaching students about the 
constellations. An interesting point to note is that the southern constellations relate to the 
building of the New World – especially relevant to Australia, one of the countries of the New 
World. Also some of the constellations relate to instruments of science being developed as 
the New World was being discovered, for example the telescope and microscope. 
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Figure 4. Inflatable celestial sphere useful for teaching students about the constellations. 
 
Lava lamp 
Lava lamps (figure 5) are useful for illustrating how energy is transferred from the depths of 
the Sun to the surface. The lamp shown in figure 5 was obtained from the Australian 
Geographic shop for $30. In a lava lamp wax is heated by a lamp in the base causing the wax 
to decrease in density and rise in the surrounding water. At the top of the lamp the wax cools 
which results in the wax increasing in density and sinking back down to the bottom where the 
process is repeated. 
 
In the Sun there is a convection layer which transports energy from the depths of the Sun out 
to the shining surface (the photosphere). Hot plasma rises up to the surface of the Sun, cools 
and then falls back down into the depths to be re-heated, which repeats the cycle. Hot plasma 
rises in the centre of convection cells and falls back down the sides. Convection cells are seen 
in figure 6.  
 
 
 
Figure 5. Lava lamp, wax changes density and rises and falls. 
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Figure 6. Convection cells on the Sun. The bright areas are where hot plasma rises from the depths and the dark 
edges are where cooled plasma flows back down. (Image courtesy of NASA). 
 
Phases of the Moon 
Understanding the phases of the Moon is quite difficult. The exercise describe here is a 
minimalist approach to try and get the concept across. A ball is used to represent the Moon – 
one half of the Moon in painted black or covered in black material. The demonstration could 
be enhanced if a light, e.g. a small LED torch is placed in the ball. 
 
The ball is passed around the edge of the classroom so that all the students in the classroom 
are ‘on’ the Earth. The main rule of the exercise is that the light side of the Moon must 
always face the front of the class which represents the Sun. A picture of the Sun should be 
drawn on the whiteboard at the front of the class or another ball placed at the front of the 
class representing the Sun. 
 
The ‘Moon’ begins its journey at the front of the classroom. In this position the light side of 
the ball appears as a thin crescent. As the ball arrives at the side of the classroom it appears 
half lit. When it arrives at the rear of the classroom the light side is seen in its entirety 
representing the full Moon. 
 
A schematic diagram of the arrangement is shown in figure 7.  The activity could be 
enhanced by getting students to pass the ball around the edge of the room. The activity could 
also be used to teaching about solar and lunar eclipses. A circle the same diameter as the ball 
representing the Moon is drawn on the white board, or a ball the same diameter as the ball 
representing the Moon is placed at the front of the classroom.  This will represent the Sun.  
 
A total solar eclipse can be simulated by passing the ‘Moon ball’ in front of the ‘Sun 
disc/ball’. A partial solar eclipse can be simulated by passing the Moon ball slightly above or 
below the centre of the Sun disc/ball. Most the time the Moon passes above or below the Sun 
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as it crosses from one side of the Sun to the other at the time of new Moon. This is why a 
total solar eclipse does not occur each month.  
 
Direction of the Sun
New Moon
First quarter
Full Moon
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Ball representing the Moon
 
 
Figure 7. Teaching the phases of the Moon using a ball blacked out on one side. The ball is moved around the 
perimeter of the classroom with the light side always facing the front of the classroom which represents the Sun. 
The arrows indicate the direction that the students look to see how the Moon looks at different times of the 
month. 
 
